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Relative Abundance of Southern Pine Beetlef Assoc ia~s  in Eas~ Texas' 

J. C. MOSER: R C. THATCHER,' AND L. S. P I C U R D '  

ABSTRACT 

&fore than 90 species of insects were identified in b l t s  and by Ips engraver beetles (Cdaptera: kolytitlae), 
taken iram east Texas lobfolly pines int-ested by the Seasonal abundance of the associates genes3Si.y paralleled 
southern Fine beetle, Dendroctonus fronfaiis Zimmermann that of the southern pine beetle. 

Dendrocto.nus frontalis Zimnremann is probably interest. It has been we!! dacumentd  (e,g., Chamber- 
the rnoit destructive insect in southern forests, and lin 1939, Craighead 1950) that some obviotts para- 
control by natural means is a subject of considerable sites and predators take a considemble toll, but the 
--- beetle has many less-known associates that may atso 

1 r)zndroctonus frnntalis Zimmrrmann (Coteoptera: Scolytidac). 
2 Kecetvcd for puhltcatron June 13, 1969. be important. 
3 Rerarcfi Entr,rnoIo~tst and Binhascat Technician, respective- Accurate { i f e  tables (e.g,, Bereman 195;3) can 

ly at the Alexandria Formtrr Center Southern Forest Expcri- 
mint  Statton, USDA Forest s e r v ~ c e ,  Ptnttvriie, 12. 71360. be constructed only when all major m o e ~ l i t y  factors 

4 Prerent atitiresr: USDA Forest Srrvtce, Division of Fores; 
Insect and Utscase Kmearch, Vliashtn~ton, D. C. 20250. C ~ R  be assessed- A list insect rtsssciates compiled 
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Tabte 1.-Insect ass4,clate; of Dcndroctitx:rs f r ~ n t a f i s  and Ips spp. 

Order, family, and species 

KO. 
Height Sam.- No. er~tergccf/ 

of ~ t e s  in ft2 harkh 
5foitttls occur- \vt-lich --- 

collectett rencea found Range 31 ean Rol ec 

ORTIIOPTERA (rfet. A. B. Gurney) 
Gryt iidae 

Ani-~riphu sp. 

PSOEOPTERA (det. E. t. Blockford) 
Psocidae 

Hyalopsocits floridamus (Banks) 

Lepidopsocidae 
Ecltrrtepteryx hageni (Packard) 5,6,8,10, 12 1-3 

HETEROPTERA (det. f .  L. Herring) 
Anthocoridae 

Lyctocoris elongatus (Reuter) 3,4,C-9 1,2 

Sco lo poscelis tnissifsi#q?ensis 
(Drake & Harris) 

A radidae 
Arndtts cintromo9irspus Panzer 

A. ittorttat us Panzer 
* Cydtlidae 

Species unknown 

COLEOPTERA 

Staphytinidae (det. D. H. Kistner) 
Lcptaczntcs paunrm~rictattcs 

(~yitenhal)  5,6,9 1 
Pst tr dolispinodes temIlzis Erickson 5-8,10 1,2 
13703 (unirienti fied) 5,7,8, 10 l ,Z 
13704 (unidentifieif ) 5-7 1,2 

Histeridae (det. R. L. Wenzei) 
Cylistix attenirata LeConte 3,s-9 1-4 

C. cylindrica ( Paykull ) . - 3-11 1-3 
Epier~is pttlicuri~rs Erichson - 4 7  1 

Ylutysomu fiaralleltr~n Say 3,510 1,2 

P. t r a n n * ~ r m s  Say 
Ostornidae (det, f. R. Barron, 

D. hi. Weisman) 
Tetttnochilo vircscem f F.) 

T. nrurginofrrs (Palisot de Beauvois) 6-10 1,2 

1 0.6 0.6 Unknown ; T. J. ?li'alkerd 

1 -5 -5 Prob. feeds on algae and 
lichens on bark sur- 
face; E. L. J1ockiorad 

6 .5- 1.1 -7 . DO. 

18 .3- 3.3 -8 Predator of bark beetle 
eggs and larvae ; Fronk 
1917 

76 .4- 24.2 3.2 Do. 

15 '4- 2.4 -9 Saprophagous on pines; 
IZf atchley 1926, Csinger 
and Alatsuda 1939 

1 . . . . .. Unknown 

1 .8 .8 Unknown 

3 .4- 0.5 .5 Predator? 
4 .4-2.0 1.1 Do. 
6 .4- 2.0 1.2 . Do. 
3 .5 .5 Do. 

43 .4- 13.3 2.6 Predator of bark beetles 
and associates: R. L. 
%Ventel" 

36 -4- 8.5 1.2 Do. 
2 .5- 1.0 .7 General predator, my- 

cophagous ;  R. L. 
'CVenzef" 

24 .4- 3.4 -8 Predator oi bark beetles 
and associates; R L, 
'CVenzel" 

31 .4- 6.8 1.5 Predator of bark beetle 
eggs and small larvae; 
R. L. bVenze13 

30 .4- 2.0 1.0 Do. 

2 -6- .8 .7 Predator on larvae and 
adults of Df, fa, fg, 
and Ice 

18 .4- 1.8 .6 Prertator on t a r ~ e  and 
adults of Df, Ia, Ice 

5 .4- .6 .5 Predator on hark k t ! e  
larvae, ? aciuits 

ClerirIae (det. C.  B. Vogt) 
Tl~rrnasimus dubius ( F . )  2-12 1-4 36 .4- 15.1 2.0 Predator on Di, Ia, 12, 

and Ic Jnrvae and 
adults ; Thatcher and 
Pickard 1966 

Xfel~ridae (det. f .  M. Kingsolver) 
~ZIel_~rod~'s cribriztus LRCunte 2 1 1 -5 .5 Predator on eggs, Iarvat?, 

sof t -bodied  adu l t s  ; 
Arnett 1960 

I 

I 
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Tal,:r: 1.-(Corlti~ued) 
----- - -  --- - --------- 

-PAP - --up ---- 
KO* 

I feight s=ln:- So .  emerged,' 
of ples i n  ftz !,arkb 

3fonths occur- 1% flich 
Order, family, and 5pecics colfectecf rence" found Karlge 3.1 izan Ro?c' 
-- --. - - -- ---- 

Texletlrinnidae I det. T. f .  S~>itrnatl, 
C. A. Triplehorn) 

Corticms glcrbttr LeConte 1-12 1-4 17-1 -2- 92.0 6.1 Proh. facultative precta- 
tore 

1 C. parallelus Lfelsheimer 2-10 1-4 52 -3- 13.2 1.8 Do. 
Crypticus obsoletrrs (Say) 5 2 1 8 .8 Plant feeder?; Tripte- 

horn" 
Opatrinus minifntrs (Palisot de - 

Beauvoi s ) 5 2 1 .8 .8 Do. 
RhizophaCZrdae (det. J. M. Kingsolver) 

Kit izophugrts sp. 9 2 I -6 -6 Predator; Xrnett 1950 
- Cucujidae (drt. T. J. Spilrnan) 

Ca togenics rzrfrcs ( k'.) 1, 10 2,3 - 2 -5-  -7 .5 Parasite of eerambycicts 
and braconids ; Arnett 
1960 

Katrsibius reputrdus LeConte 1 3 1 -7 -7 Unknown 
Sihlantrs bidentatrrs (F.) 5 1 1 2-8 2.8 Predator of 1vr-b: ; Swett- 

,fz' man 1958 
Orthoperidae (det. R. Gordon) 

Sacirrm sp. 3,8,9 1,2 4 . .9 -7 Carnivorous ; Amett 1950 
Colydiidae (det. J. 51. Kingsolver, 

P. J. Spangler) 
Artlotrium fcrrtigi~teunr Zimrnermann 1-12 1-4 86 .& 13.7 2.0 Preda tor?  ; Kingsolver 

and byhitti I'%7 
" A. futierculutrcm LeConte 1-12 1-4 73 '3- 7.9 1.7 DO. 

Colq.dium lineola Say 6 1 1 .5 .j Predator on ambrosia 
beetles, coswids, and 
borers ; Crrzighead 1950 

Lascouotus ptrsillrrs LeConte 4,5,7,S 1,2 8 -4- 1.0 -6 Scavenger; Graighead 
1950 

Syncil;tu yranulafa Say 

Cerarnbycidae (det. J. N. Knull, 
L. Carnbre) 

Acanfhncintrs sp. 
~2lonocha.tttrrs cnroliizensis (Olivier) 
h2. f i f i i /afor ( F.) 
hfccrcanthocinrrs obsolefrrs (Olivier) 
Tyloceriw nndonrs (F.) 

Curculionidae (clet. R. E. Warner) 
Cossonus corticola Say  

Pissodes nemorensis Germar 
Platywdidae (Get. S. L. Wood) 

Platypars fiavtcornis F. 

1-4 114 -2-117.9 5.4 Adut t feeding rsn larvae ; 
Overgaadd 

1 I -6 .6 3iycctyhagous ; Craighead 
1950 

1-4 19 .4- 3.1 1.1 Food competitor" 
1,2 5 .5 -1 .1  -9 DO. 
4 29 .4- 4.0 .-I.. DO. 
1-3 24 -4-9.5 1.1 Do. 
1,2 9 -4-1.7 -8 Do. 

1-3 59 -3- 19.8 2.5 Scavenger ; Craighead 
1950 

1-4 14 -4- 8.4 2.1 Food comwtitore 

1 2 -4- 1.0 .7 Pinhole borer in sap- 
woocf ; Thatcher 1W 

Scolvtidae (det. S. L. Wood,- 
I). hf. Anderson) 

Crq'ptzirgus nt~itucctrs Schwarz 3-10 1-4 69 ,&364.4 25.2 Food cornretitor" 
Gtiathotn'clrus ma tetiarirrs ( Fitch) 3 3 1 .5 ..5 Ambrosia "beetle" 
Pityophthortrs ann~c fnns  LeConte 1-22 1 4  47 .4- 35.5 3.0 Food competitor" 
P, bisulcatus Eichhoff 5,8 1 2 4 1 -7, Do. 
Dcndrocfonus jronfalis Zimmermann 1-12 1-4 33St 1-694 129.5 Bark beetle 
Ips azwisus (~ichhoff  ), 

I. grartdicnllis ( Eichhoff ) 
I. crrliigraphtrs (Germar) 

Sciaridae (det. K. V. G a p e )  
Scatopsciara rurtiaiis ( Shaw) 1-3,5,6,11$-12 1-4 25 -4-167.9 

CecitIomyiitfae (drt. R. V. Gagni) 
Cccidomy~a sp, 5 3 1 .5 
LesiodipIosis sp. 1-12 1-4 79 .3- 9f.5 
Lobodip1o.n'~ ~riun~ttrrlaris Felt 5-7,9,10 1-3 16 -1- 1 2  
Ct"inn~rtz.u sp, 3--fZ 1-4 35 -3-8.2 

.d I n  Pitch ; R. V. GagnPd 
3.4 Predator; K. V. Gagnid 
.ti Unknown ; R. V, Gagn6" 

1.3 Xfycopbagous; R, V. 
Gagned 



Table 1.-(Continuecl) 
- -- - -- -- --- -- - -- - - - -- - - - --------- --------- - 

So. 
Height No. c&rnerged/ 

of pies in ftz bark" 
Slonths occur- tvhiih ----- -- 

Order, farnily, a n t 1  sgecies collecterl rence" founcf. Range 3lea:l Role" 

Stratiornyiidae (<let. W. 'It'. ?Virth) 
Zabracitia poiika Coquillert 5-5 1-4 

Tfwrevidae (det. iV. W. FVirth) 
Psilocepholo haemorrhoidcdis 

(8f acquart ) 5,8 1,3 
Empididae (det. L. V. Knutson) - - 

Drupetis sp. 7 1 
Dolichopodidae (det. G. Steyskal) 

dlcdr.rera bistriate Parent 1-12 1-4 

Lauxaniidae (det. R. EI. Foote) 
Species unknown 1,8 1,3 

Lonchaeidae (det. J. F. hfctjlpine) 
Lo~rchaea ouranticonris hicAlpine 1,4-6,11,12 1-4 

L. pofita Say  1 1 
Tach~nidae (det. C. 'CV. Sabrosky) 

' 

Spa titinreigenia spinigrra Townsend 10 1 

HY3f EKOPTERA 

Braconidae (det- P. hf. Marsh) 
I Apantcles sp, 

Ccnococlius ?rip-isonra (Rohwer) 5,7,11 1-3 

Co~loidcs  pissodis (Ashmeail) 2-12 1-4 

Doryctcs sp. 5-8 1 
Spathirrs puiiidlrs Ashnlead 2-12 1-3 

Ichneumoniclae (det. L. &I. Walkley) 
Crcr~tclstus sp. 9 1 

Scambias sp, 
Eulophictae (det. B. D. Burks) 

~Wrlittobia c i ~ l g b i i  Ashmead 

Ttr rnicii~capzrs s p. 8 2 
Encyrtidae (det. B. D. Burks) 

Uabius sp. 3 3 
Eupelmidae (det. ,B. D. Burks) 

Etrpelmtcs cyantceps cynniceps 
Ashmead 8 1,3 

Ltrtttes sp. 6 1 

Torymidae (det. R. D. Bnrks) 
Kttptrocerrrs xylupkagonttn 

( Ratzeburg j 
Pteromalidae (tfet. B. D. Burks) 

Ileydenia unica Cctok & I-Javis 
Yackycrepoideics sp. 

Rhopdicus pulchripennis (Crawford) 3,5,6,10,12 1-4 

15 -4- 4-4 1.5 Scavenger?; Craighead 
1950 

2 .6- -9 .7 Predator? ; L. Knutsond 

1 -5 .j Unknown 

23'0 .2- 2 7 . 9 4 . 4  P r e d a t o r  of scolyt id 
brood" 

2 .6- -9 -8 Scavenger? 

27 .4- 10.2 2.5 Preda tor?  ; Craighead 
1950 

1 4.7 4.7 Do. 

1 -4 .4 P a r a s i t e  oI  s a w f l i e s ;  
Stone et al. 1965 

1 -9 .9 Parasite of Lepidoptera; 
bfursebeck et af. 19511 

8 -4- 1.1 .6 Parasite of t b b  larvae; 
Muesebeck et ai. 1951 

4 -5- 1.7' 1.0 Parasite of Df and wb; 
hfuesebeck et al. 1951" 

67 .4- 232 3.2 Parasite of Df, Ic, 7g 
Pis sod~s  nenwrensrs; 
Muesebttck et al. 1951, 
Krombein 1958, Krom- 
hein and Eurks 1967' 

116 .2- 28.1 4.0 Parasite of Df, la, Tc, 
Ig ;  Xfuesebeck et a]. 
1951, k-rornhin 1958, 
Krombein and Burks 
1%7" 

6 .4- 1.2 -6 Parasite of Di* 
35 -3- 8.3 1.3 Parasite of Df, Ig, \+be 

1 -5 J Parasite of Lepidoptera ; 
Muesebeck et al. 1951. 

1 .d -6 Do. 

2 .4- 0.6 .5 Parasite ut actlleate Wy- 
menoptera or their par- 
asites ; Krombein and 
Burks 1967 . 

1 1.1 1.1 Unknown 

1 .G .6 Egg parasite; PIurksd 

General parasite; Muese- 
3 -6- 1.0 -8 'becketal.1951 
1 .4 -4 Prob. parasite of bark 

beetles; B. D, Burksd 

211 .2- 97.9 10.1 Parasite of Di, 13, Ig, Ic" 

84 .3- 25.0 3.8 Parasit? of DF, 1.1' 
1 .El -8 P a r a s i t e  o f  Uiptera;  

hfuesebeck et al. 1951 
15 .4- 5.8 1 2  Parasite of scalytidv and 

PissocZes; sf u&beck et 
al. 1951 



Table 1 .- (Ccr~ti:lr:ed) 
-- --- -- -- - -- - ----a ----- -- - -- -- ----- - - -- -  

Kc>. 
I ieiaht  Sam- S n .  eir:erg,r,~di 

ot plt.si:r it2 !;zrkl' 
hfonthc occtzr- \sItich - --- 

Order, family, anti specicc collected retlcs" fourlrt Kniige 3lean Itole' 

Eurytornidrte (det. R. E. Eilqbre) 
Etrrytrtntrz t i ~ t ~ t i c i  AsEimearl 

Sceliorlidae (det. B. D. Burks) 
f'roburyconrrs sp.  

Pfatygasteridae (det. B. D. Burks) 
L~ptircis s p .  
Platygastcr, n. sp. 
Vlrtt_vgustrr sy. 

Formicidae (det. hi. R. Smith, 
D. R. Smith)  

Catnponotus ~ietlrcticrts Emery 

Cremafogastczr asitntcadi llayer 
C. clara Slayr 
Dor?niyrtnex pyramicus (Roger) 
Leptothornn; scliatitni Roger 
itlonomorizcm ?ninitrrzctn ( Buckley ) 
Paratrechima pan~ilia ( Mayr) 
Pheidole tn. srtetalbescetrs Emery 

Solenopsis (Dipluriroptrti~n) sp .  
T 

.4- I .O .6 Parasite of Drrtdrocfotrtrs; 
Bushing and Bright 
1965 

-4- 0.6 -5 Egg parasite? 

-4- 0.5 .5 Cecidomyiid parasite? 
6.3 6.4 Do. 

-4- 2.3 -8 Do. 

2.1 2.1 Feeds on honeydew, dead 
a n d  f i v i n g  i n s e c t s ;  
Creighton 1950, Wheei- 
er 1926 

-3- 12.6 1.8 Do. 
.5- 0.6 .5 DO. 

-9 -9 Do. 
-5 .5 Do. 

-5- 3.7 1.3 DO. 
.3 .4 Do. 

-8- 0.9 .9 Feeds on insects ; Creigh- 
ton 1950 

.4 .4 Unknown 

1 = 17-18 f t .  2 = 34-35 f t -  3 = 51-52 ft;  5 = 68-69 ft. 
b Ernergtnce dita for insects 4 i t h  long liie cycles ti.r., crramhycitls) are conservative. 
C Df =: Dsndroctottw franfalis; Ia = I p s  aatuisas; Fg =r I .  grattd~roliis; fc = I .  mlligraphits; wb =: KO& borers. 
d Personal correspondence. 
* B h s e r v d  by authors. * This number represents only those bolts from which brood adults emerged; al! 383 bolts were attacked by D. frontalis. 

by Overgattrcl (1968) was a 1st step in this direc- 
tion. Anbther requisite is infornzation on the abnn- 
dance of competing forms (Be rqman  1967). In the 
study reported here, we tallied density of all asso- 
ciates found during 3;: years of smp l tng  in an 
outbreak area of east Texas, The  data indicate 
occurrence by time of year and heiglat in tree. The 
report is a byproduct of research on the seasonal 
activity of the southern pine beetle (Thatcher and 
Pickard 13Mj,  and a revision of previously pub- 
lished fists (Thatcher 1960). 

Santpling was begun i n  May 19<4 and continued 
throcgh October 1963. Sample bofts 12 in, lortg 
(in 1960 and 1961) or  18 in. long (in 1962 and 
1963) were taken a t  16-ft intervals up the bole of 
187 dominant ancI ctbtfor~~inant pines containing the 
soutf~ern plne beetle in late liie stages, S;tmpling was 
biweekly from Alnrch through 0ctol)s.r of ench 
year and monthly frorn Kovemt>er thrauqh Ftsbrr~ary. 
Two trees were feller1 on each sampling clntt., nnrf 
1-4 Iiolts were  obtainecf per tree, depending on the 
length of stem infested by the satlthern pine beetle; 
in all, 353 bolts \%ere ~trocesserl. Tire trees were 
ranriortlly selectetl from a I/"-county area in the lower 
Gulf Coastal Plain of eastern Texas- 

Entire 12-in. t~oits, or  equivalent lengths from the 
longer bolts, were placed singty in cans far rearing. 

Et t~ergi t~g  incects were collected daily, identified, 
and counted. On completion of rearing, the number 
of specinlens emerging per sqttare foot of bark was 
dtiternlined for cacIl species. 

RESULTS 

As  T;tl,le 1 indicates, associates of 96 species 
emerged frotrl the bolts; for comparative purposes 
the table also recorcis rf;lta on D. frottfclli~. ?'he black 
turpentine beetfc, D, tcrcbra.an-s (Olivier), had attacked 
sonte of the trees, but the infestations were always 
helow the 16-ft point on the boles and hence were 
not represented in the bolts. 

The associates included 2-1. ltymeno~tterous parasites 
of subcorticnl insects, of tvhicI1 9 are known to p;1ra- 
sitize f or more pine hark beetle species. Yfte most 
frecluently cncortrrtered wasps were Cocfaidcs pissodis, 
Drndmsoter sttfcufus, Spnflzitcs pallirlws, Ifcgdcnirx 
zttticn, and Rcsprr{?ccrtts xglnfilzugorrt3rr. 

As  ntany rts 3 of the species rimy he prctiators 
of h:irk tjertles. Scolnposcclis ~ ~ ~ i s s i s s r ~ p ~ l t s i s ,  Tftrttl- 

nsiftrlis tfrrbizts, .Ilcdctt.nz bistriufct, Cyltsid.r cyfitrdrica, 
C. nttorftnia, and Pllrgtiticrtts pttsiiltts were tlrz most 
;tburtclntit. 

TIw ttnerqcnts n I w  incluclrct 9 species that com- 
pete for the i ~ i d  strpply, i.e., the itlrter hark trtifizrct 
by bark beetles. Tile renlnincter were fungus feeders, 
scavengers, pl:tnt feeclers, pinlrvle borers, transients, 
or  insect.; tvifh rtnknawn roles (TI~ntclter 1960 1 .  



I<sccltt for '2'. rlithiris, sc; lso~~ni ahur~ti  rncc of the 
le;tt!tng ~':~r;iiitc.; ;1:11I pretfntors, ;I> \\-efi 2's I i lany of 
t!ie Icxss ~troiltiner~t specics, c!cj,efy pnr:~:le!zcl that 
of the \ctutherri ~tirle hectic. TClt~ergenc-e of tlriq bark 
beetlc. \\.'is i?igl:c.bt in spring and t.:~rl_v sunrnjpr, but 
tnpcrctt off frcl~n Jttty tl~r-orrqfl e;trIj- Scjtteulbrr 
(T l~n t c l~z r  ;!:it1 'f 'icl;:trtl f 964 ) .  

i p s  engraver hretlcs were prekent iil ; ~ l t  t ? t r > t ~ t t ~ s  tmt 
ustinlty were ntost r~unierous late in sunlrner. l i-hile 
tlle 3 cctt~t~lto~i species were not cIistir?p.ist~ed in the 
tallies, I. nz*ttisrrs lvas the rtlost plcntifui. 

Except for I ;ultl~ocorid and 3 histerids, tree-height 
ciijtrihtttirtn of associates appro.unnated that of 
sculyticfs. 

Overgxnrtl's reasings ( 19/38) generail. yielded 
the sat-rte hark t)t.etle parasites ;~ncl ~trecfators. plus 
a few aclc1ition:ll species from bolts coilectetl in 
Lortisiann or  3tississippi. Enrly season emergence 
of hyrner~opterons from Texzts irlnterlal was sir~rilar 
for both studies, hut in late sutnt12t.r Oyfzrgnard 
founct a 2nd peak of activity that w;ls riot $pIxirent 
in our tlnta. 
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